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suggested that bone marrow cells that can produce HPRT and ADA
have a growth advantage over bone marrow cells that cannot. If so,
they will eventually come to predominate over a patient's defective
bone marrow cells. If not, the defective bone marrow may have to be
weakened or destroyed, through irradiation or other means, so that the
transformed bone marrow cells can proliferate.

According to Anderson, several conditions must be met before such a
procedure will be ethically permissible in human beings. The new
genes must enter the proper cells and remain stable in those cells long
enough to have the desired effect. They must also express their
products at a level that will ameliorate the disease. Researchers are
subjecting both of these conditions to rigorous study in tissue culture
and laboratory animals to demonstrate their feasibility.

A final, more demanding condition is that the procedure not harm
the cells to which it is applied or, by implication, the person receiving
those cells. For example, a major concern is that the viral DNA used to
transform bone marrow cells might naturally recombine with other
pieces of DNA in the cell to form new infectious viruses, which could
then spread to other cells. Researchers are looking for such recombi-
nant viruses in tissue culture and laboratory animals to determine if
this is possible. Other researchers are working to genetically engineer
safeguards into the genetic material of retroviruses so that such
recombinations cannot occur.

These conditions, which essentially amount to demands of delivery,
expression, and safety, are no more than would be required of any new
drug treatment or surgical procedure, and for a good reason. Somatic
cell gene therapy differs little in its practical application from these
more traditional treatments. "Somatic cell gene therapy is not funda-
mentally different from other kinds of medical care," says Leroy B.
Walters, Jr., of Georgetown University's Center for Bioethics. "In
particular, it is very similar to transplantation techniques, and espe-
cially to bone marrow transplantation techniques." Consequently, a
consensus has been growing among those who have studied human
gene therapy that it would be unethical to deny this treatment to
desperately ill patients once the basic conditions of delivery, expres-
sion, and safety have been satisfied.

Nevertheless, a thorough review process has been set up to monitor
the initial attempts at human gene therapy. After review by local
Institutional Review Boards and Institutional Biosafety Committees,
the research protocols for human gene therapy will have to be approved
by a working group of NIH's Recombinant DNA Advisory Committee
(RAC), by the committee itself, and by the director of NIH. (See